Measuring bonds between surface-associated molecules.
Adhesive interactions play an essential role in immune function. Much information on these phenomena was recently obtained by applying sophisticated methods such as the surface forces apparatus, atomic force microscopy, lipid vesicle-based technology or flow chambers. In the present review it is shown that the use of hydrodynamic flow allows quantitative study of the formation and dissociation of individual molecular bonds between receptor-bearing cells or particles and ligand-derivatized surfaces. In addition, it should be possible to determine particle-surface interaction forces with subpiconewton sensitivity and nanometer resolution. Data analysis shows that the classical concepts of bond strength, or association and dissociation rates must be reexamined in order to achieve a correct understanding of the behavior of individual molecules.